wo 00/70731 



PCT/FIOO/00441 



27 

CIAIMS 

1. Method for forming a chopper-type direct- 
current converter comprising: 

a magnetic core (M) , which comprises : 
5 a first and a second side legs (MSl, MS2) , the 

ends of the which are connected to each other with end 
pieces (MPl, •MP2) ; and 

a center- leg (MK) provided with an air gap <G) and 
connected to the end pieces (MPl, MP2) between the 
10 first and the second side legs (MSI, MS2) ; around 
which magnetic core (M) are arranged: 

a primary winding (P; PI, P2, P3, P4) ; 
a secondary winding (S; SI, S2) ; and 
a secondary- side filter coil (Sc) , c h a r a c - 
15 terized in that 

the filter coil (Sc) is disposed around the center 
leg (MK) ; and 

the primary and secondary windings (P, S) are dis- 
posed around the side legs (MSI, MS2) so that the mag- 
20 netic fl\ax produced by the windings flows in the same 
direction with the magnetic flux of the filter coil 
(Sc) . 

2. Method as defined in claim 1, charac- 
terized in that four windings (PI, P2, P3, P4) 

25 are provided on the primary side of the converter, two 
(PI, P2; P3, P4) of the windings being connected in 
series around the first and the second side legs (MSI, 
MS2) so that the magnetic flux produced by the wind- 
ings flows in the same direction on each side leg. 

3 0 3. Method as defined in claim 1 or 2, 

characterized in that two windings (SI, S2) 
are provided on the secondary side of the converter, 
connected around the first and the second side 1-egs 
(MSI, MS2) so that the direction of the magnetic flux 

35 produced by the windings is opposite to the magnetic 
flux of the primary winding placed on the same side 
l«g. 
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4 . Method as defined in any one of claims 1 - 
3, characterized in that 

the primary windings (P) are controlled by means 
of a first and a second switching element (A, B) ; and 
5 two capacitors are provided on the primary side so 

that the first capacitor (CI) is connected in series 
between the switching elements (A, B) ■ and the second 
capacitor (ci) is connected in parallel with the sup- 
ply voltage (Ui) . 
10 5. Method as defined in claim 1, charac- 

terized in that two switching elements (A, B) and 
two capacitors (CI, C2) are provided on the primary 
side of the" converter in such manner that: 

the first switching element (A) is connected in 
15 series between two primary windings (Pi, P2) and the 
second switching element (B) correspondingly in series 
between the other two primary windings (P3, P4) ; and 

the first capacitor (CI) is connected from the 
first side of the first switching element (A) to the 
20 second side of the second switching element (B) and 
the second capacitor (C2) is connected from the second 
side of the first switching element (A) to the first 
side of the second switching element (B) . 

6. Method as defined in claim 1, charac- 
25 terized in that four windings (Pi, P2, P3, P4) 

are provided on the primary side of the converter by 
connecting two windings (Pl„ P2) in series around the 
first and the second side legs (MSI, MS2) so that the 
magnetic flux produced by the windings will flow in the 
30 same direction in both side legs and by connecting the 
other two windings (P3, P4) so that the direction of 
the magnetic flux produced by them is opposite to the 
flux of the former winding on the same side leg. 

7. Method as defined in claim 6, charac- 
35 terized in that two switching elements (A, B) and 

a capacitor (Ci) are provided on the primary side in 
such manner that : 
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the first switching element (A) is connected by- 
one end in series with two primary windings (PI, P2) 
and by the other end to the second pole of the input 
voltage (Ui) ; 

5 the second switching element (B) is connected cor- 

respondingly with the other two primary windings (P3, 
P4 ) ; and 

the capacitor (Ci) is connected in parallel with 
the input voltage (Ui) . 
10 8. Method as defined in claim 1, charac- 

terized in that two switching elements (A, B) , 
two capacitors (CI, C2) and two windings (PI, P2) are 
provided on the primary side in such manner that : 

a half -bridge circuit consisting of the swit-ching 
15 elements (A, B) and capacitors (CI, C2) is formed; and 
the windings (PI, P2) are connected in series so 
that the magnetic flux produced by the windings flows 
in the same direction on each side leg (MSI, MS2) and 
the windings are connected by one end between the 
20 switching elements (A, B) and by the other end between 
the capacitors (CI, C2) . 

9. Method as defined in claim 1, charac- 
terized in that four switching elements (A, B, C, 
D) , a capacitor (Ci) and two windings (PI, P2) are 

25 provided on the primary side in such manner that: 

a full bridge is formed from the switching ele- 
ments (A, B, C, D) ; 

the capacitor (Ci) is connected in parallel with 
the input voltage (Ui) ; and 

30 the windings (PI, P2) are connected in series so 

that the magnetic flux produced by them flows in the 
same direction on both side legs and the windings are 
connected by one end between two switching elements 
(A, B) and by the other end between the other two 

35 switching elements (C, D) . 

10. Method as defined in any one of claims 1 
- 9, characterized in that the first end of 



wo 00/70731 



PCT/nOO/00441 



the filter coil (Sc) winding is connected between the 
secondary windings (MSI, MS2) on the first and the 
second side legs (MSI, MS2) and the other end is con- 
nected to the first pole of the output voltage (Uo) of 
5 the converter. 

11. Method as defined in any one of claims 1 

- 10, characterized in that a third and a 
fourth switching element (A', B') are provided on the 
secondary side, connected in series with the secondary 

10 winding, and the second pole of the output voltage 
(Uo) of the converter is disposed between the third 
and the fourth switches (A', B'). 

12. Method as defined in claim 10, char- 
acterized in that a first and a second diode 

15 (Dl, D2) are provided on the secondary side, connected 
in series with the secondary winding (si, S2) , and the 
second pole of the output voltage (Uo) of the con- 
verter is disposed between the first and second diodes 
(Dl, D2) . 

20 13. Method as defined in any one of claims 1 

- 12, characterized in that at least two 
different voltage outputs (Uol, Uo2) are provided on 
the secondary side in such manner that, for each volt- 
age output, two windings are provided aroiand the first 

25 and the second side legs. 

14. Method for forming a chopper-type regula- 
tor comprising: 

a magnetic core (M) , which comprises: 
a first and a second side leg (MSI, MS2) , the ends 
3 0 of which are connected to each other with end pieces 
(MPl, MP2) ; and 

a center leg (MK) provided with an air gap (G) and 
connected to the end pieces (MPl, MP2) between the 
first and second side legs (MSI, MS2) ; around which 
35 magnetic core (M) are arrangred: 
two windings (SI, S2) ; and 
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a filter coil (Sc) , characterized in 

that 

the filter coil (Sc) is disposed around the cen- 
ter leg (MK) ; and 
5 the windings (SI, S2) are so arranged around the 

side legs (MSI, MS2) that the magnetic flux produced 
by them flows in the same direction as the magnetic 
flux of the f-ilter coil (Sc) . 

15. Chopper-type direct -current converter 
1 0 compr i s ing : 

a magnetic core (M) , which comprises: 

a first and a second side leg (MSI, MS2) , the ends 

of which are connected to each other with end pieces 

(MPl, MP2) ; and 

15 a center leg (MK) provided with an air gap (G) and 

connected to the end pieces (MPl, MP2) between the 
first and second side legs (MSI, MS2) ; around which 
magnetic core (M) are arranged: 

a primary winding (P; PI, P2, P3, P4) ; 
20 a secondary winding (S; SI, S2) ; and 

a secondary side filter coil (Sc) , charac- 
terized in that 

the filter coil (Sc) is wound around the center leg 
(MK) ; and 

25 the primary and secondary windings (P, S) are woimd 

around the side legs (P; PI, P2, P3, P4) so that the 
magnetic flxix produced by them flows in the same di- 
rection as the magnetic flux of the filter coil (Sc) . 

16. Converter as defined in claim 15, 
30 characterized in that the primary side of 

the converter is provided with four windings (PI, P2, 
P3, P4) , two windings (PI, P2; P3 , P4) being connected 
in series around the first and the second side 1-egs 
(MSI, MS2) so that the magnetic flux produced by the 
35 windings flows in the same direction on both side 
legs . 
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17. Converter as defined in claim 15 or 16, 
characterized in that the secondary side of 
the converter is provided with two windings (SI, S2) 
connected in series around the first and the second 

5 side legs (MSI, MS2) so that the magnetic flux pro- 
duced by the windings flows in a direction opposite to 
the direction of the magnetic flux produced by the 
primary winding placed on the same side leg. 

18. Converter as defined in any one of claims 
10 15-17, characterized in that: 

the primary side is provided with series -connected 
first and second switching elements (A, B) , which are 
connected in parallel with the input voltage (Ui) and 
which serve to control the primary windings (P) ; and 
15 the primary side is provided with two capacitors 

(CI, Ci) , the first capacitor (CI) being connected be- 
tween the switching elements (A, B) and the second ca- 
pacitor (Ci) in parallel with the input voltage (Ui) . 

19. Converter as defined in claim 16, 
20 characterized in that the primary side of 

the converter is provided with two switching elements 
(A, B) and two capacitors (CI, C2) in such manner 
that : 

the first switching element (A) is connected in 
25 series between two primary windings (PI, P2) and the 
second switching element (B) correspondingly in series 
between the other two primazy windings (P3, P4) ; and 

the first capacitor (CI) is connected to the first 
side of the first switching element (A) and to the 
30 second side of the second switching element (B) and 
the second capacitor (C2) is connected to the second 
side of the first switching element (A) and to the 
first side of the second switching element (B) . 

20. Converter as defined in claim 15, 
35 characterized in that the primary side of 

the converter is provided with four windings (PI, P2, 
P3 , P4 ) in such manner that : 
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two windings (PI, P2) are connected in series 
around the first and second side legs (MSI, MS2) ; 

the magnetic fliox produced by windings (PI, P2) 
flows in the same direction on both side legs (MSI, 
5 MS2 ) ; and 

the other two windings (P3, P4) are connected in a 
corresponding manner so that the windings produce a 
magnetic flux, in a direction opposite to the former 
windings on the same side leg. 
10 21. Converter as defined in claim 20, 

characterized in that the primary side is 
provided with two switching elements <A, B) and a ca- 
pacitor (Ci) in such manner that: 

the first and second switching elements (A, B) are 
15 connected by one end in series with two primary wind- 
ings (PI, P2) and by the other end to one pole of the 
input voltage (Ui) ; and 

the capacitor (Ci) is connected in parallel with 
the input voltage (Ui) . 
20 22. Converter as defined in claim 15, 

characterized in that the primary side is 
provided with two switching elements (A, B) , two ca- 
pacitors (CI, C2) and two windings (PI, P2) in such 
manner that : 

25 the switching elements (A, B) and the capacitors 

(Cl, C2) are arranged in a half -bridge circuit; and 

the windings (PI, P2) are connected in series so 
that the magnetic flux produced by the windings flows 
in the same direction on both side legs (MSI, MS2) and 
30 the windings are connected by one end between the 
switching elements (A, B) and by the other end between 
the capacitors (Cl, C2) . 

23. Converter as defined in claim 15, 
characterized in that the primary side is 
35 provided with four switching elements (A, B, C, D) , a 
capacitor (Ci) and two windings (PI, P2) in such man- 
ner that : 
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the switching elements (A, B, C, D) are arranged 
in a full bridge circuit; 

the capacitor (Ci) is connected in parallel with 
the supply voltage (Ui) ; and 
5 the windings (PI, P2) are connected in series so 

that the magnetic flux produced by the windings flows 
in the same direction on both side legs (MSI, MS2) and 
the windings are connected by one end between two 
switching elements (A, B) and by the other end between 
10 the other two switching elements (C, D) . 

24. Converter as defined in any one of claims 
15 - 23, characterized in that the first 
end of the filter coil (Sc) is connected between the 
secondary windings on the first and second side legs 

15 (MSI, MS2) and the second end is connected to the 
first pole of the output voltage (Uo) of the con- 
verter. 

25. Converter as defined in any one of claims 
15 - 24, characterized in that the secon- 

20 dary side is provided with a third and a fourth 
switching element (A', B') connected in series with 
the secondary winding and the second pole of the out- 
put voltage (Uo) of the converter is disposed between 
the third and fourth switching elements (A', B'). 

25 26. Converter as defined in claim 24, 

characterized in that the secondary side is 
provided with a first and a second diode (Dl, D2) con- 
nected in series with the secondary winding (SI, S2) 
and the second pole of the output voltage (Uo) of the 

30 converter is disposed between the first and second di- 
odes (Dl, D2) . 

27. Converter as defined in any one of claims 
15 - 26, characterized in that the secon- 
dary side is provided with at least two different 

35 voltage outputs (Uol, Uo2) in suqh manner that, for 
each voltage output, two windings are connected around 
the first and second side l€;gs. 
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28. Chopper-type regulator, comprising: 
a magnetic core (M) , which comprises: 
a first and a second side leg (MSI, MS2) , the ends 
of which are connected to each other with end pieces 
5 (MPl, MP2) ; and 

a center leg (MK) provided with an air gap (G) and 
connected to the end pieces (MPl, MP2) between the 
first and second side legs (MSI, MS2) ; aroiind which 
magnetic core (M) are arranged: 
10 two windings (SI, S2) ; and 

a filter coil (Sc) , characterized in that 
the filter coil <Sc) is disposed around the center 
leg (MK) ; and 

the windings (SI, S2) are disposed around the side 
15 legs (MSI, MS2) so that the magnetic flux produced by 
them flows in the same direction with the magnetic 
flux of the filter coil (Sc) . 



